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ASHRAE has recently announced the
release of an expanded series of WYEC
wveather tapes. The new tapes, four in
all, cover 5] cities in North America
arranged in two different groupings:
elther the original 22 U.S. cities
obtained from ASHRAE RP 239 {Tape #l)},
plus 29 additional U.S. and Canadian
cities dispersed throughout  Neorth
America obtained from ASHRAE RP 264
{Tape #2); or, geographically grouped,
the 2] c¢ities east of che Mississippi
River (Tape #3), and 30 cities west of
the  Mississippi (Tape ta). The
prepaid cost & 5400 per tape. For
more Iinfermation, contact ASHRAE Pub-
lications Sales, 1791 Tullie Cirele
NE, Atlanta, GA 30329, {(404) 636-B400.

& three-day intensive course in the
vee of DOE-2 will again be ocffered
this summer at the University of Cali~
fornia at Berkeley. The Instructors
are James J. Hirsch and Fred Buhl, two
of the principal authors of the pro-
gram. The course will cover the BDL
input language, present overviews of
the simulation programs, and will
include discussions of the new
features introduced into the new DOE~
2.1C version of the code, which will
be released this Fall, The course,
"Building Energy Ferformance Analysis
Using the DOE-2Z2 Computer Program",
will be held on August 20 through
August 22, 1984, and advanced enroll-
zent 1s required, For more infeorma~-
tion, please refer to Continuing Edu-
cation in  Engineering, University
Extension, University of Callfornia,
2223 Fulton S$t., Berkeley, CA 94720,
(415%) 642-4151

FROM HERE TO DOE-2.1D

The Bullding Energy Sipulatien OCroup is
preparing to wind down its invelvement with the
DOE-2 program. The finalization of the program
will leave 1t in as bug~free and urilizable
form as we can make it. The last wmador
developmental version of the program will be
2.1C, which should be released this winter.
The final version of DOE=-2 will appear sometime
in the next two years when we 1ssue DOE-2.1D.
After that time, our efforts will be direcred
toward the creation of a new generation zom-
puter simulation program.

Why a new program? One, because the basic
algorithms in the present program have been
stretched to their limits. But even more
importantly, because DOE~2 1is Inherently lim-
ited, as is every current whole-building pro-
gram, by the gequential structure of its sub=-
programs. Although there are iterations within
subprograms, there are no feedback loops
between them, preventing the transfer of infor-
mation generated in a downstream subprograwm
back up through the loop. For example, in
DOE=2, thete is no feedback from SYSTEMS ro
LOADS, or from PLANT to SYSTEMS. A third obs-
tacle in the current generation of programs is
the hourly time-step. This i5 a severe limita-
tion when trying to model equipment cr control
systems which have response tlmes of minutes or
even seconds.

Since {n reality the response of virrually
every bullding element produces thermal feed-
back on svery other in a continucus flow of
time, some amount of error is introduced by
these artiffcial splits and time-steps. The
needs of the current and future research coam-
munity require the removal of these limita-
tions, and that in turn requires a radical res-
tructuring of the program. OQur goal over the
next five years is to develop, in coordination
with an internétional team of government and
private aector researchers, a coobined envelcpe
and system simulation program allowing variable
time-steps, and with a new language processor,
to allow fully dynamie building simulation.

We will continue to maintain DOE-2 (fix

bugs, update documentation, publish the
newsletter, etc.), but major developmental work

will be reserved for the new program. The 2.IC
version, which we have now nearly completed,
will contain the following new capabilities:

{Continued on page 2}
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&  fynctional values in LOADS (the ability te
replace DOE-2 code with user-supplied algo-
rithms),

. a sunspace aodel,
®  the powered induction unit (PIVU)} system,
® 3 refrigerated case work model,

. optigum fan start option,

# ngw plant equipsent operating modes for
cogeneration strategles,

® peneral utility rate structures, including
time-of-day pricing, and

* frequency options for hourly reports.
The functional values capabllity, which

will be extended to SYSTEMS in 2.1D, will ba of
espacial significance given the finalization of
the code. It will allow the user to have con-
trol over the code {within the confines, of
course, of its present structure), to override
our algorithms, and to sigpulate innovative
designs not available in the present code. An
article in the DOE-2 User News, Vol. 3, No. &,
November 1982, describes cthis feature in
greater depth.,

Work has alse begum on a cowplete, and
final, set of DOE~2 documentation, including a
aew format for the Reference Manual, It has
long been felt that the mere bulk of the
material presented {n that volume was a
discouragement to the new user., The ‘raclpe-
book’ style has also become somewhat of a lia-
bility since the intreduction of recent
features, with their input instructions scar-
tered among many commands {(e.g., daylighting),
and even across programs {e.g., Sunspaces).
That, plus the lack of diatinctions between
essential input requirements and the more elec-
tive nodelling techniques {in inputting build-
ing geometrry, for instance) can lead to confu~
sion and hunting and picking through command
and keyvord descriptions. We therefore plan to
split the Reference Manual into two manuals: a

basic one, in the present style, for most
wodels and normal usage; and an advanced manual
contalning discussions of the nore complax
capabllities of the prograas. The advanced
manual will rtreat each topic, such as
Parametric Runs, er Curve Firs, as an
integrated whole. It will assume a thorough
underatanding of BDL on the part of the reader.

The BDL Summary will remain intact, but
will be structured to indicate the dividing-
line detween basic commands and keywords, and
the higher-level input opticns. We have been
expanding the reference lists in this volume,
most rtecently a complete list of Summary and
Verificarion Report code-words and titles; in
the DOE-2.1C version, we will add the Materials
Library. Any other suggestisns for inclusion
in this desk-top, quick-reference wvolume will
gladly be considered.

A DOE-2.1C version of the Sample Run Book

is being prepared for release this winter. The
structure has been revamped, substantially
reducing the size of the volume. The criginal
sample tuns have been updated, and will include
descriptions and demonstrations of most of the
refinements added to the program since DOE-
2.1A. The instructional nature of the boek
will be considerably fmprovad with the addition
of models for daylighting {including functional
values}, sunspeces, the PIU svstem, optimum fan
start, cogeneration, and wvariled vtility rate
structures.

And, finally, the Engineer’s Manual will be
brought up to date by the addition of chapters
reflecting all new code since DOE-Z.l1A. Since
this will be the last document In the series to
be completed, two interim publicaticons, Dav-
lighting Calculation fn DOE-2 (now availabla

from LBL), and DOE-2 Funcrisnal Values

Engineering Report (to be published), are
expected to fill the major gaps unrtil ics
release,

With these npew reference Gtools and a
stable, vet flexible program, we expect DOE-2
to be of pgood service to the energy efficient
buildings comunity for a long time te come.

.
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RECENT LBL PUBLICATIONS

Two recent publications stemming from
energy conservation studies at Lawrence Berke-
ley Laboratory wmay be of interest to our
readers. The first i1s a fact-lader technical
document which discusses the wmethedelegy and
assumptions underlying & set of voluntary
guidelines entitled "Affordable Housing Through
tnergy Conservation"., This work is the result
of a three-vear project conducted by the Energy
Analysis Croup at LBL to design simplified
energy analysis tools capable of accurately
estimating the energy savings assocliated with
various energy ceonservation measures used in
site-built single-family homes. The technical
support document, Affordable Housing Through

Energy Conservation: A Cuide to Designing and
Constructing Energy Efficient Homes: Techpical
Support Document, November 19813, {available in
draft form from NTIS, #DEB4ODQ742) describes
the developmant of a slide rule calculator
which can to be used by home builders, buyers
and others {n the bullding Industry to estimate
the savings due to the addition of energy con-
servation measures to a basic residential
deslgn. With this new tool, one can recreate
the results of numerous parametriec DOE-2 runs
for conventional houses without a substantial
reduction of accuracy or detalled technical
knowledge .

The slide rule is actually a simple graphic
representation of a comprehensive data base of
DOE-2.1A simulations Incocrporating a full range
of energy conservation measures on five prate-—
tvpe residences in &5 different climates. The
data tase 1itgelf should provide the building
community with a wvast amount of technical
inforpation. Coples of the complete data bhase,
on paper or tape, should be available in a few
months. The final guide bhook, trogether with
the slide rule, construction details, and
economie worksheets, is due to be published by
thke end of the vear. A micro~processcr version
of the slide rule is under development.

Adnother large DOE-2 data base figures in
the second publication, Commercial Building

]

Energy Performance Analysis Using Multiple

Regression Procedures, which has been submitied
for publication in ASHRAF Transactions. This
data base was constructed from a series of
DOE-2.]B simulations to study factors that
influence the selection of fenestration =
orientation, window/wall ratio, shading coeffi~
cient, lighting wattage, use of daylighring,
and presence of overhangs. In addition, vart=-
ous levels of exterior wall conductances were
investigated.

Using large simulation programs such as
DOE-2 to test more than a few building paraze-
ters through parametric analysis can he very
costly. The study successfully proves that
multiple regression statistical methods can
reduce the problem to a set of simple algebraic
expressions. The predictions derived from this
technique substantlally rteduce the nuzmber of
computer runs needed to obtain accurate
results, and, thus, provide a useful tool for
analyzing energy changes when the dats base
includes a large wvariety of parameters of
interest.

The results of this study are being con-
sidered for incorporation inte the upgrading of
ASHRAE/IES Standard 90, and work is in progress
to expand the data base beyond 1ts present
focus on fenestration, to allow gqualitative and
quantitative predictions due to changes in con=-
struction, usage patterns for lighting, equip-
ment, asnd occupants, and HVAC system types, and
will be also extended te single-family
tesidences.

This paper 1s currently available as an LEL
Report, LEL-16645. The authors are Robert Sul-
livan and Shirley Nozaki of the Building Energy
Simulation Group, and Richard Johnson and
Stephen Selkowitz of the Windows and Daylight-
ing Croup.
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A RIDDLE

Wrat happens if you Input

SET-DEFACLT FOR ROOF

TILT = Q ..

followed by a normal LOALS Input deck, allowing all of the routine keywords to default?

Answer:
Why?

override the built—-in default of 90% on all the walls as well.

Conversely, one must always specify TILT when inputting a roof.
the program i{n terms of tilt, z dimension, crientation — or any other surface property for that

ROOF alone means nathing ¢

zatter; it will get the standard 909 wall rilt if allowed to default.

The sape holds true for UNDERCROUND-FLOOR, which {s synonvmous with UNDERGROUKD-WALL.

-

You get a fallen house of cards; all of the exterior walls will be facing the skv.
Because ROOF {s g synonym for EXTERIOR-WALL {n BDL, and setting the default for ROCF will

o
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IRDEX TO THE DOE-Z USER NEWS

A regular Summer feature of the newsletter 1s the cumpulative subject/title index rto all arti-

¢les published herein.

Article/Topice Date Vol:No. Page
Bibliagraphy November 1980 1:2 S
Bibliography-Update May 1982 3:2 3
BLAST/DOE~2 Comparismon August 1682 3:3 1
Bugs
2.1 Bug Lisc (1-117) February 1981 2:1 2
(118-133} May 1981 2:2 9
(134-139) August 1981 2:3 5
2.1A Bug List (1-26) February 1982 3: g
(27-32) May 1982 3:2 5
(33-135) August 1982 3:3 1
{all} November 1982 3:4 k|
2.18 Bug List (1-12} Winter 1983 44 5
(1-20) Spring 1984 5:1 4
Bug Reporting August 1980 1:1 2
February 1981 4:1 1
CERL/DOE-2 Comparison May 1%82 3:2 3
CIRA: Computerized Instrumented
Residential Audit May 1982 3:2 2
Computer Service Bureaua May 1983 bil &
Computer Service Bureaus — Update Spring 1984 5:t 1
Cuscom Weighting Factars
Automatic Custom Welghring Factors May 1981 2:2 2
Caution and Error Messages November 1980 1:2 2
Cuidelines for Preparing Input August 1980 1:1 13
Cesign Process, Using DOE-2 in May 1982 3:2 4
DMrect Ceoling in PLANT February 1982 3:l 2
Documentation Updates
for DOE=-2.1} February 1981 2:1 15
Navember 1980 1:2 9
August 1980 1:t il
for DOE-2.1A February 1983 4:1 4
for DOE-2.1B Winter 1983 414 3
Spring 19B4 5:1 3

DCE=-2.1A
Availability
Engineers Manual
features, general

Support of

DOE-2.1B

Documentation Update Package

DOE-2,In and LBL Research

Electrical Generation Strategies

Features, general
Merrie Option
Release of
Cpgraded Reports

February 1582
May 1983
May 1981
February 1981
February 1983

November 1982
May 1983

May 1982

HYay 1983
August 1982
August 1983
August 1983
Winter 1983
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Article/Topic Date Vol:No. Page
DOE-2.1C
Electrical Generation Strategles May 1983 412 1
Functional Values Rovember 1982 3:4 1
Powered Induction Units February 1983 4:1 ;
DOE-Z,1n and LBL Research May 1982 3:2 1
Econozie Evaluation Methods February 1982 3:1 3
Flectrical Generation Strategles May 1983 4:2 I
Elevated Supply Air Temperaturas for VAV Systems August 1983 4:3 2
Functional Values November 1982 3:4 1
Glazing Optimization Study August 1982 3:3 4
THE HEAT EXCHANGER
Capacities in Zonal Systems November 1980 1:2 13
Cooling Tower May 188] 2:2 12
DIACNOSTIC February 15981 2:1 21
August 1980 11l 19
Domestic Hot Water May 198! 2;2 12
February 1981 2:1 22
Dusl-svstem Zone Simpularion Kovember 1982 3:4 7
GLASS-TYPE August 1980 1:1 18
Ground Water Heatpump May 1982 3:2 ]
Hourly Report Variables February 1583 4:1 5
1BM version February 1982 3:1 13
Kevword Value Ranges
Default Values of Zero November 1980 1:2 13
Limits on Mirs. & Maxe. August 1980 1:1 19
Limits
Limits on Mins. & Maxs. August ]9B0Q 1:1 19
U-napes & Coommands August 1980 1:1 19
February 1981 2:1 16,21
Min{mum PLANT Input Auguse 1980 1:1 20
Outside Air August (980 1:1 19
Radiant Papel Systems May 1983 4:2 5
Reports
BEFS February 1982 3:} 12
Aungust 1981 2:3 )
August 1980 1:1 20
ES=C HMay 1981 2:2 13
Hourly Report Variables February 1983 4:l S
Loads Passed to PLANT August 1980 1:1 17
LOADS Verification Reports August 1980 1:1 18
PV-A May 1981 2:2 1z
§5+F February 982 3:1 HE
Fabruary 1981 2:1 il
Restaurant Kitchens May 1983 4:2 :
Sehedules
COOL~TEMP-5CH February 1982 3:1 M
Defaults in LOADS November 1980 1:2 -
Supply Air Scheduling November 1980 1:2 i}
System Start-up November 1982 3:4 B
C-names in Symbol Table February 198] 2:1 .
School Builldings May 1983 4:2 5
Shading August 1981 2:3 6
August 1960 1:1 .8
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Article/Topic Date Vol:No. Page
THE HEAT EXCHANCER — Cont.
Sizing
In SYSTEMS February 1981 2:1 22
In PLANT May 1981 2:2 12
Steam Heat November 1980 1:2 13
Steaw Radlators May 1983 4:2 5
Steam Turbine & Chiller May 1882 3;2 [
Supply and Return Alr
Return Alr November 1980 1:2 13
Return Alr Duct Thermostat November 1980 1:2 14
Sizing of February 1981 2:1 22
Supply Alr Scheduling November 1980 12 13
Weather Tapes
On-site Data August 1980 1:1 17
Types and Procurement August 1980 1:1 17
Intermediate File Structures February 1982 3:1 6
Metric Option, The New Auguet 1983 433 1
Microcomputera
DOE=2 August 1981 2:1 1
CIRA May 1982 3:2 2
MULTIPLIER, Problema with November 1982 3:4 2
Natural Ventilation November 1980 1:2 9
NESC Licensing Winter 1983 43 1
NESC Sofrware Package February 1983 N 1
Cutput Reports May 1981 2:2 4
DOE=2.1B Reports Winter 1983 4 1
Powered Induction Units February 1583 41l 2
Radiant Pane! Heating System —

RAMSES Croup, France May 1983 4:2 2
Schedules, Preparation of February 1%83 431 3
Schedules, Program Use of Hay 1983 412 4
Singapcre, Energy Efficiency in Spring 1984 5:1 l
Sizing of Fans for VAV Systems May 1981 2:2 7
SIZING=-0PTION at ZONE Lavel August 1981 2:3 3
Sky Simulator ag LBL May 1983 412 3
Stud Wall Construction August 1981 2:3 4
SUPERLITE May 1983 412 3
WRISC: A Computerized Search Service November 19580 1:2 4



